Sterol carrier protein-2: not just for cholesterol any more.
Although sterol carrier protein-2 (SCP-2) mediates cholesterol esterification in L-cell fibroblasts and stimulates an accumulation of cholesterol in these cells, a potential role for SCP-2 in fatty acid uptake and trafficking has not been appreciated. Certainly, recent experiments have shown that SCP-2 binds fatty acids in vitro with an affinity similar to that observed for fatty acid binding proteins. Because of the ubiquitous tissue distribution of SCP-2, as opposed to the specific distribution of fatty acid binding proteins, as well as the need for fatty acid trafficking in all cells, I have recently proposed that SCP-2 is the universal fatty acid trafficking protein. This supposition is based on a number of observations made with L-cell fibroblasts expressing either the 13.2 kDa SCP-2 or the 15 kDa proSCP-2. In L-cells expressing the 13.2 kDa SCP-2, fluorescent fatty acid uptake was increased by 10-30% depending upon the probe used. In 15 kDa proSCP-2 expressing cells, fluorescent fatty acid uptake was increased 20-40% depending upon the probe used. However, only expression of the 15 kDa pro-SCP-2 increased the cytoplasmic diffusion of the fluorescent fatty acid. Expression of either protein increased the uptake of [3H]-oleic acid 1.9-fold compared to control, with targeting of [3H]-oleic acid for esterification into cholesteryl esters. The 13.2 kDa SCP-2 did target a significant amount of [3H]-oleic acid for esterification into the triacylglycerol pool. Expression of either protein markedly reduced total cellular phospholipid levels, however both proteins increased cholesteryl ester levels. Interestingly, expression of the 15 kDa proSCP-2 decreased ethanolamine plasmalogen levels with a concomitant increase in choline plasmalogen. Expression of both proteins increased PUFA content of the phospholipids, although this effect was greater in 15 kDa proSCP-2 expressing cells. Hence, expression of SCP-2 increased fatty acid uptake and targeted fatty acid to unique lipid pools, suggesting that SCP-2 may effectively serve as universal fatty acid binding and trafficking protein.